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UNITED STATES PATENT OFFICE 
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APPARATUS FOR VARYING THE ANGULAR 
RELATION OF DRIVEN MEMBERS 

Rudolf Heberlein and August Kinzle, Wattwil, 
Switzerlani, assignors to feller eitheatent Co 
poration, New York, N. Yarearporation of New . . . . . 
York 

Application June 12, 1943, Serial No. 490,707 

6 Claims. (Cl 14-395). 
. This invention relates:to:apparatus for Varying 

the langular relation of a driven member Eluring 
its rotation. Such apparatus is especially useful 
for effecting circumferential adjustment of ro 
tating bodies, such for example as printing cyl- as 'the appended claims. 
inders when circumferential adjustmerit is desir 
:able in order to effect registration. 

The present invention has been:successfully-en 
-bodied in textile printing ?machines and suchgern 
ibodiment will be described herein by "way of 0 
illustration. 

Various forms of register, adjustment have been 
proposed and utilized heretofore in connection 
With fabric and other printing machines as well 

parts embodied, by way of example, in the appa 
ratus' hereinafter:tlescribed as illustrating a pres 
'ent preferred form of the invention, and the in 
wention will be more particularly pointed 6 

Further-and-more specific objects, features and 
rativaritages of the invention will more fully lap 
pear from the detailed description given below 
taken inconnection with the accompanying draw 
thngs which form a part of this specificati 
in which: . . . . . . . . . ." w 

Fig.1 is asside view showing portions of at 
'tile printing machine embodying:th tent 
att - . . . . . . . . . . . . . 

as in machines for handling paper and other web is Fig.2 is a sectional view showing further'aé 
material wherein angular adjustment of one sor 
imore rotating members is desirable. Certain of 
the prior art apparatus employ a mechanical 
transmission between a drive shaft and a driven 

accordance withithepresentinvention. 
Referring to the drawings and more particu 

larly to Fig. 1: An impression cylinaer is aesig 

tails of running adjustment register means in 

shaft and effect the angular adjustment of the 20 nated as :I canti is freely rotatably journaled in 
-driven shaft relative to the driving shaft by ma 
nipulation of the transmission. Et is desirable 
that such manipulation, takeplace while theishafts 
are rotating (as well as While stationary):end 
this is referred to as a running adjustment. It is cumferenitially spaced sprinting rolls, su 
is desirable that (such running adjustment be 
made possible from the operator's station SOme 
what removed from the location of the trans 
mission, and hence electric motors have been uti lized for controlling such adjustment. Trans 
missions and actuating electric motors are COn 
veniently carried by the rotating &haft and this 
has led to certain complications and difficulties 
in providing suitable transmissionamechanismsand 

- as 5, the printing rolls are driven in a manner 

ibearings such as 2-2 which are suitably sup 
ported on the madhine frame (not shown). The timpression cylinder is engaged by anaadapted 
to be frictionally driven by a plurality of cir 

"only one of which is shown for the sake of sim 
splicity. The printing rolls 3 are rotatably sup 
ported in suitable bearings suchias 44-mount 
sed on the machine frame (not shown). The 
"printing rolls 3 are provided with outwardly ex 
Stendingshaft endsby means of one of which, such 
:tobe:nowmoreparticularly described. . . . - - 

iDriving power is supplied by a 2main drive 
in supplying electrical power to the motor for 35 shafts which is coaxial withiimpression cylinder 
its operation. A common means of supplying. 
such power, by means of slip rings, is disadvan 
tageous since it requires the use of fixed contacts 
or brushes supported adjacent theretojandmain 
taining said rings and brushes clean Sandininti- 0 
nate contact. . . 

An object of the present inventionisito; peoVide 
improved apparatus for effecting anguilar adjust 
ment between a rotatable member and its driv 

if and carries a central gear-wheel lifixed thereto 
(and in driving engagement with a spur-gear 8 
which is freely rotatably journaled and suitably 
restarained against axial movement on a diphow 
shaft 9 provided with a spline for key connection 
sextending into a graove, such as 0; formed in 
the driven ishaft 5 to provide for-axial adjust 
ment of the shaft 5 with respect to the gear:8, 
thus permitting, lateral registrations adjustment of 

ing means either at rest or during operation. the roll 3. The hollow shaft 9 may be rigidly 
Another object of the invention is to provide 

a simplified and dependable transmission for ef 
fecting such adjustment. 
Another object of the invention is to provide 

secured to the driven shaft 5in the-desired-po 
sition axially thereof by suitable,locking means, 
such as ''. The driving gear 8 is connected 
with the driven shafts 5 and 9 by means of a tapparatus for such running adjustment in which so transmission designated in its entirety as 12, and 

the power supply line may be directly eonected 
to a suitable motor for adjusting said transmis 
SiOn. 
The invention consists in the novel features of 

said transmission f2 is adapted to be adjusted, 
to effect circumferential register, by means of a 
irotary motor, such as an electrical motor, desig 
mated in its entirety as 3. The housing of the 

construction, arrangement and combination of its motor is is freelyardtatably supported and is held 

  



2 2,385,918 . . . . . . . . . 
against rotation by means of a pendulum Weight nected to the outer end 3 of the crank shaft 
4 thereby permitting a permanent and direct by a suitable coupling 38. a 
attachment of the motor 3 to an electrical pOWer - As Will be seen from the drawings, the various 
line 5 which preferably has interposed in its ball bearings or roller bearings supporting the 
circuit a suitable fuse set 6 and a suitable Switch; 5 ends 30, 3 of the crank shaft and the inner 
(not shown), located at the control Station: end of the motor housing 34 are arranged in ta 
is understood that each driveri shaft of the re... pered relation to facilitate assembly. , 
spective printing rolls is provided with similar In the present embodiment, an electrical notor 
transmission and adjustment means, and the eleca"...is of about 50 H.F has been found satisfactory and 
trical control switches for the ces the ratio of the transmission of the planetary gear 

about 1:10,000 has been found satisfactory. 
The electrical motor is reversible and according 

more fully described. . . . . y; forward and reverse electrical control means 
Referring more particularly to w an be employed. . . . . 

mission housing it, which functions as a hollowls ; Operation 
drive shaft, is rigidly secured to the gear 8 as Power is transmitted from the shaft 6 through 
by means of bolts, such as 8... The housing, the gear wheel to the driving gear 8 Which in 
the gear 8 and the hollow shaft 9 may be.co i turn carries with it the transmission housing 7 
centrically disposed with respect to the axis of , and the transmission driving gear 21, which in 
the shaft 5. For purposes of convenience in as 20 turn rotates the planet gear 27 about its axis 29; 
sembly, the housing. T is provided with a 9 and the attached planet gear. 28 is thus caused 
movable end, 9 made: integral therewith by to rotate the driven gear 22 which thereby drives 
means of screws, such as 20... To the inner face the shaft 9 and the rotatably attached shaft 5, 
of the housing end. 9 there is rigidly Secured an thus causing the printing roll 2 to be driven, 
internal ring gear 2? concentric With the shaft. 25 which in turn frictionally drives the impression 

tails of the adjustment mechan 

and which comprises the driving gears of the roll ... During this operation, there is a rela 
transmission. A-complementary, and sinilar in tive rotation between the driving gear 8 and the 
ternal ring gear 22 is disposed coaxially of the driven shaft. 5 on the one hand, and the housing 
gear 2 and provides the driven gear. of the trans- 34 and stator 37 of the electrical motor on the 
mission, and in the present embodiment is formed 30 other. hand... Likewise all of the parts of the 
as an integral part of a sleeve 23 whose inner end planetary gear simultaneously rotate concentri 
surrounds the shaft. 9, and is rigidly Secured cally with the housing fl; but only as long as the 
thereto by suitable means, such as keys: 24. In crankshaft end 32 of the planetary gear is not 
order to provide a suitable support for the trans- driven by the motor f3. However, when it is de 
mission housing of T, suitable.ball-bearing units, 35 sired to angularly adjust the driven member, the 
such as 25 and 26, are disposed between the icy- actuating switch is closed and assoon as the cur 
lindrical housing wall and the sleeve 23, and the rent is supplied to the motor 13, the rotor drives 
sleeve 23 is preferably tapered to; facilitate as : the crankshaft 29-3 causing its eccentric por 
sembly from the outer end-of-the-housing. . . . . . {tion 29 to revolve about the ends 3-3 which are 
A planet gear 27, whose external diameter is 40 coaxial with the shafts and 5: which causes 

smaller than the internal diameter of the ring the planet gears to revolve about the axis of the 
gear 2, is in mesh with the ring gear 2. and is shaft 5 on account of the very high transmission 
integrally formed with a complementary-planet of the plentary gear, and they will continue to 
gear 28 in meshis with and of smaller diameter revolve very slowly and only so long as the mo 
than the ring gear. 22. In the present embodi- istor runs; thus causing a relative angular move 
ment, these planet gears are provided with a com- ment between the driving member 7 and the 
mon hub, but of course likewise may be sepa- . . driven member 5. During rotation of the rotor, 
rately formed, but rigidly secured together.; The - the stator is held against rotation by means of 
common hub is journaled on the eccentric portion - the weight 4, which is sufficient to overcome the 
29 of a crankshaft whose inner end 30 and outer '50 reaction of the rotor torque. Inasmuch as the 
end 3- are disposed coaxially of the shaft 5.5 The printing rollers are driven from the central gear 
inner end 30 is freely. rotatably supported, as by . . .7, by way of the drive member or housing 7, in 
ball bearings or roller bearings mounted in a disk a positive manner; the shifting of the circum 
.32 which is rigidly secured to the:sleeve 23; and ferential position of one of the printing rollers, 
the outer end 3 fissimilarly supported from a 55 such as 2, with respect to the housing fl, or the 
disk. 33 rigidly secured to the housing end 19. . main drive shaft 6, results also in a correspond 
Likewise the hub of planet gears 27 28 is freely ing shifting of its circumferential position with 
rotatably journaled on the crankshaft eccentric respect to the other printing rollers, i.e., in a 
portion 29 by means of suitable ball bearings. -changing of theiregister or adjustment. 
The electrical motor 3 has a housing 34 whi 60 This invention is especially suitable for use in 

... is provided with an inwardly extending journs fabric printing. As is well-known, an impression 
sleeve 35 freely rotatably supported within an Eylinde is covered. With a layer of fabric and in 
outwardly extending portion of the transmission the embodiment illustrated, is driven by the fric 
housing end f 9 by means of suitable ball tion of the several printing rollers engaging the 
units interposed between the housing portions. phy of the COYeed pression cylinder Sur 

- . . . . . . . . . . .: a . . . . face. Such covering is not always uniformly firm and suitable eans is provided for securing.no- a rift." tor housing 34 against axial displacement rela a ' x the copper jackets of the printing cylinder varies. 
tive to the transmission housing. The axis of pper SOI g Cy er es 

A - - - - ad m m For these reasons it is usual to have the teeth of 
the motor is thus disposed coaxially of the shaft 70 the gears such as the spur gear 8 and the central 
5. The motor of the present embodiment is an geari, rather coarse and with some play order 
induction type motor having a short-circuited to permit desirable adjustment of the printing 
armature, and is provided. With a rotor: 36, and a rollers in a direction transverse their axes, so 
stator 3...which are likewise coaxial with the that: the rollers may be brought into the desired 
shaft 5. The shaft of the rotor 36 is directly con- position against the impression cylinder f. The 

  

  



2,385,918 
present invention eomplies with these require 
ments; in every respect inasmuch as all of the 
parts commencing with the gears and including 
the electrical motor 3 are carried by and move 
able with the shafts of the printing roller 2, and 
are therefore freely shiftable with the printing 
roller, toward or away from the impression cylin 
der, without in any way interfering with even the 
direct power line connection to the motor 3. . 

Having thus described our invention with par 
ticularity, with reference to the preferred embodi 
ment of the same, and having referred to certain 
modifications thereof, it will be obvious to those 
skilled in the art, after understanding 'our inven 
tion, that other changes and modifications may 
be made therein without departing from the spirit 
or scope of our invention and we aim in the ap 
pended claims to cover such changes and modifi 
cations as are within the scope of the invention. 
What we claim is: 
1. In apparatus for varying the angular rela 

tion of a member during its rotation, the combi 
nation of a rotatable member to be driven, rotat 
able means for driving said member, a transmis 
sion drivingly interconnecting said driving means 
and driven member; said transmission comprising 
a pair of internal gears concentric with said 
driven member, one of said gears being rigidly se 
cured to said driving means and the other being 
rigidly secured to said driven member, planet 
gear means in respective driven and driving en 
gagement with said driving and driven internal 
gears and means freely rotatably mounting said 
planet gear means about an axis of rotation ec 
centric to said pair of internal gears and rotatably 
about an axis of revolution concentric with said 
pair of internal gears; and means for revolving 
said planet gear means about said concentric axis. 

2. In apparatus for varying the angular rela 
tion of a member during rotation, the combina 
tion of a first rotatable member to be driven, a 
Second rotatable member to drive said first mem 
ber, transmission means drivingly connecting said 
first and second members and comprising driving 
and driven gears coaxial with said first member 
and an intermediate planet gear in mesh with 
said driving and driven gears and means for sup 
porting said planet gear freely rotatably about 
an axis of rotation eccentric and parallel to said 
first member and about an axis of revolution co 
axial with said first member, and a rotary motor 
having a stator and a rotor supported coaxially 
of Said first member and relatively rotatable with 
respect thereto, said rotor being in driving en 
gagement With Said planet gear supporting means, 
whereby upon the operation of said motor said 
planet gear is revolved about the axis of said first 
member. 

3. In apparatus for varying the angular rela 
tion of a member during rotation, the combina 
tion of a shaft to be driven, rotatable means for 
driving said shaft, a first internal gear rotatably 
fixed to said driving means concentric with said 
shaft, a second internal gear rotatably fixed to 
said shaft concentric therewith, a first planet gear 
eccentric to and in driven engagement with said 
first internal gear, a second planet gear coaxial 
with and rotatably fixed to said first planet gear 
and in driving engagement with said second in 
ternal gear, an electrical motor having a stator 
and a rotor coaxial with said driven shaft and 
freely rotatably supported from said rotatable 
driving means, eccentric drive means in driven 
engagement with the rotor of said motor and pro 
viding an eccentric axle support on which said 
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3 
planet gears are freely rotatably journaled, where 
by upon rotation of said rotor said planet gears 
are: caused to revolve about the axis of said driven 
shaft to thereby effect relative angular adjust 
ment of said driven shaft and driving means, and 
means resisting the torque reaction exerted on 
said motor stator during the rotation of said role 
tor to thereby prevent the rotation of said stator. 
... 4. In apparatus for varying, the angular rela 
tion of a drive shaft relative to a driven shaft 
during rotation of said shafts, the combination 
of a shaft. to be driven, a drive shaft, a drive 
gear-driven from: said-drive shaft and freely ro 
tatably journaled about said... driven shaft, a 
transmission housing rigidly secured to said drive 
gear for rotation therewith, a first internal gear 
rotatably earried by said housing concentric with 
said driven: shaft, a second internal gear rotat 
ably carried by said driven shaft concentric 
therewith and rotatable with respect to said first 
internal gear, a first planet gear in mesh with 
said first internal gear, a second planet gear in 
mesh. With said Second internal gear and rigidly 
fixed to Said first planet gear for rotation there 
with, means for freely rotatably mounting said 
planet gears about a common axis of rotation ec 
centric to said driven shaft and about a common 
axis of revolution concentric to said driven shaft, 
an electric motor having a stator freely rotatably 
Supported from said transmission housing Con 
centric with said driven shaft and having a ro 
tor rotatably supported concentric said driven 
shaft and in driving engagement with said planet 
gears for revolving the same about the axis of 
said driven shaft, and weight means suspended 
from said stator for resisting the torque reaction 
resulting from the rotation of the rotor when the 
notor is operated and thereby preventing the ro 
tation of the stator. 

5. In apparatus for varying the angular rela 
tion of a drive gear relative to a driven shaft dur 
ing rotation of said shaft, the combination of a 
shaft to be driven, a drive gear freely rotatably 
journaled about and carried by said driven shaft, 
a transmission housing rigidly secured to Said 
drive gear for rotation therewith, a first internal 
gear disposed within and fixed to said housing 
Concentric. With said driven shaft, a Second in 
ternal gear rotatably carried by said driven shaft 
and concentric there with and rotatable with re 
spect to said first internal gear, a first planet gear 
in mesh with said first internal gear, a second 
planet gear in mesh with said second internal 
gear and rigidly Secured to Said first planet gear 
for rotation therewith, a crank shaft freely ro 
tatably mounting Said planet gears about a con 
mon axis of rotation eccentric to said driven shaft 
and about a common axis of revolution concen 
tric to said driven shaft, said crank shaft having 
its opposite ends freely rotatably mounted about 
its central axis in journals respectively support 
ed by Said housing and said shaft, an electric 
notor having a stator with a housing therefor 
freely rotatably supported from said transnis 
sion housing concentric with said driven shaft 
and having a rotor rotatably supported concen 
tric said driven shaft and in direct driving en 
gagement with said crank shaft for revolving 
Said planet gears about the axis of Said driven 
shaft, and means for preventing the rotation of 
said Stator. 

6. In apparatus for varying the angular rela 
tion of a drive gear relative to a driven shaft dur 
ing rotation of said shaft, the combination of a 
shaft to be driven, a drive gear freely rotatably 



4 
journaled about said driven shaft, a transmis 
sion housing rigidly:secured to said drive gear for 
rotation, there with and extending: OutWardly 
therefrom, a first internal gear rotatably carried 
by said housing: concentrict with said driven 
shaft, a sleeve within said housing and concen 
tric said shaft with its inner end fixed to said 
shaft, a second internal gear rotatably carried by 
the outer end of said sleeve and concentric with 
and rotatable with respect to said first internal 
gear, a planet gear: wheel in mesh with said first 

s 

lo 
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end of said crankshaft, a journal support rotatt 
ably; carried by said housing for supporting the 
outeriend of said, crank shaft, an: electric motor 
having a housing freely rotatably journaled in 
the outer: end of said transmission housing con 
centric with said driven shaft and having a rotor 
rotatably supported concentric said driven shaft 
and drivingly connected to said crankshaft for 
revolving. Said planet gear, about the axis of said 
driven shaft, said motor having fixed connections 
with electrical supply. lines, and weight-means 

and said second internal gears for drivingly con 
necting the same, a crankshaft freely, rotatably 
mounting said: planet gear about a common axis 
of rotation eccentric to said: driven shaft and 
about a common axis of revolution concentric to 
said driven shaft, is a journal support rotatably 
carried by said sleeve for: supporting the inner 

5 

suspended from said motor housing for absorb 
ing the torque reaction resulting from the rota 
tion of the rotor when the motor is operated and 
thereby preventing the rotations of the motor 
housing. . . . 

RUDOLF HEBERLEIN. 
AUGUST KUNZLE. 

  


